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Chapter 4
A cooperation and coordination
perspective on supply chain
collaboration dynamics
Abstract. Collaborative efforts between buyers and suppliers evolve over time, often via sev-
eral complex dynamic patterns. However, remarkably little is known about when and why
these patterns occur. Also, understanding about the roles of cooperation (i.e., the alignment
of goals and objectives) and coordination (i.e., the alignment of partners’ actions) in sup-
ply chain collaborations is limited, in particular regarding how cooperation and coordination
interact. Considering these knowledge gaps, we aim to explore how cooperation and coor-
dination together shape supply chain collaboration efforts over time. Combining qualitative
data from interviews, observations and written documents with transaction data on service-
level performance, we analyze the introduction of Vendor-Managed Inventory (VMI) in the
supply chain of a large retailer. Specifically, we studied eight contrasting supplier-retailer
dyads for three years to delineate changes in supplier-retailer relationships and supply chain
performance over time. Contingencies of these contrasting dyads drive differences in behav-
ior. Considering both cooperation and coordination when studying supply chain collabora-
tion explains the occurrence of different dynamic patterns and can have predictive value for
translating the short-term effects into long term expectations for different kinds of suppliers.
80 Chapter 4
4.1 Introduction
Collaboration between partners in supply chains has been one of the major themes
in management research. In particular, multiple authors have identified positive re-
lations between efforts to increase integration between partners’ processes and sup-
ply chain performance measures (Flynn et al., 2010; Leuschner et al., 2013). How-
ever, authors also noted that integration–performance relationships are complex and
nuanced and that supply chain integration does not universally improve perfor-
mance (Mackelprang et al., 2014). This view is complemented by studies identifying
the antecedents of supply chain integration success (Brinkhoff et al., 2015; Claassen
et al., 2008; Kuk, 2004) and complex dynamics in which buyer-supplier relationships
evolve over time (Autry and Golicic, 2010; Fawcett et al., 2012; Vanpoucke et al.,
2014). Performance improvements of collaborative efforts are often delayed, and
sometimes performance even decreases before the benefits of supply chain collabo-
ration are finally realized (Mcafee, 2002; Yao et al., 2012, 2013).
Gulati et al. (2012) argue that inter-firm collaboration efforts should be studied
considering two distinct perspectives: cooperation (i.e., the alignment of goals and
objectives) and coordination (i.e., the alignment of partners’ actions) and have high-
lighted additive, interactive and reinforcing effects between cooperation and coor-
dination over time (Faems et al., 2008; Ring and Van de Ven, 1994). However, since
empirical research focusing on this interaction is still limited there also remain open
questions, in particular on the strength and the directions of these mutual effects
(Gulati et al., 2012).
Against this background, we adopt a longitudinal case study in a grocery retail
supply chain to explore how cooperation and coordination shape collaborative ef-
forts over time. Competitive pressures drive grocery retailers to extend their assort-
ment with increasingly fresher – and hence more perishable – products. To supply
such a challenging assortment to the consumer, increasing integration in the mutual
processes between suppliers and retailer can be beneficial. A well-known way to en-
hance supply chain integration to engage in VMI (Waller et al., 1999; Yao et al., 2007).
VMI can enhance integration by increased information sharing and integration of
planning decisions.
Prior research and reports from industry, however, show that efforts to increase
integration by means of VMI are not always successful (Dong et al., 2014; Sari, 2007).
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This is not surprising considering the uncertainty that is involved in the mutual de-
cision making and the outcomes of such projects. During the collaborative efforts
involved when introducing VMI, each organization sets goals for this collaborative
effort based on the expected gain from the collaboration. To achieve these goals,
coordination resources are put in place (e.g., planners and IT-systems to plan and
operate the joint processes). Whether integration is successfully achieved, and per-
formance of the supply chain improves, depends on the effectiveness of the efforts.
Furthermore, organizations are likely to react to performance changes over time –
and may adjust their goals and efforts during the collaboration. Why would one
supplier-retailer dyad manage to achieve improvements while another fails? Is it
due to existence of mutually agreed upon goals – or lack thereof (i.e., a lack of coop-
eration)? Or, was the supplier better -or less- capable than the retailer to coordinate
the replenishment processes? Does “not achieving the initial goals” motivate to in-
crease coordination efforts to realize the goals after all? Or does it lead to a decline of
the cooperative mood and readjust the goals downwards? Observing the dynamics
taking place in a supply chain collaboration through a cooperation and coordination
lens (Gulati et al., 2012) does not only contribute to our understanding of supply
chain integration, but also helps filling the knowledge gaps on the interaction be-
tween these aspects over time. That is, our goal is to discern how an organization’s
ability to coordinate affects its goals and motivation to cooperate, and how an orga-
nization’s cooperative commitment affects its coordination decisions. Accordingly,
our study aims to answer the research question: What role do cooperation and co-
ordination play in supply chain integration, how do cooperation and coordination
interact, and how does this interaction shape the supply chain performance and re-
lation over time?
We address this question using a three-year qualitative study of one large Eu-
ropean grocery retailer and eight of its fresh-food suppliers introducing Vendor-
Managed Inventory (VMI). The longitudinal research focuses on the motivations and
actions of both the suppliers and the retailer by interviewing operations managers
and planners form both organizations. We complemented these qualitative data with
quantitative data on the performance of the studied retailer-supplier dyads. Our case
results show that observing the short-term performance impact of Vendor-Managed
Inventory does not provide a good indication for the long-term performance im-
pacts. Directly after introduction, most supplier-retailer dyads in our study suffered
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from performance dips, which do not directly translate into successful or unsuccess-
ful outcomes in the longer term. Indeed, the impact of VMI on the relation between
suppliers and the retailer evolves dynamically and is affected by discrepancies be-
tween initial goals and the observed outcomes as the collaboration evolves. Utilizing
the cooperation and coordination perspectives, we can identify patterns that help ex-
plaining how the supplier-retailer relationship – and the performance of the dyad –
develops over time. We find evidence for several different dynamic patterns, such as
patterns where the level of cooperation and coordination are reinforcing each other
into a virtuous cycle, but also cases in which negative initial results were turned
around over time. More importantly, we show that some of these patterns can be
explained by balance between cooperation and coordination emphasis or the lack
of such a balance. These patterns are contingent upon the uncertainty in the sup-
ply chain, the organization size, and the dependence of the buyer on the supplier.
The insights from our case contribute to our understanding of the dynamic interac-
tion between cooperation and coordination in supply chain integration efforts and
help explain (un)successful outcomes. Furthermore, our findings provide predic-
tive value for translating the short-term effects of buyer-supplier collaboration into
long-term expectations for different kinds of buyer-supplier relationships.
4.2 Theoretical Background
For this research, we built on the concept of collaboration through supply chain in-
tegration. In this section, we provide a brief review the literature on this concept. To
prevent confounded conceptualizations of supply chain integration that have been
noted in prior research (Autry et al., 2014), we outline and motivate the more specific
cooperation and coordination perspectives that we will adopt for our analysis.
4.2.1 Supply chain integration
Collaborative efforts often aim to improve supply chain performance through sup-
ply chain integration. Supply chain integration is defined as the strength of linkages
of supply chain processes across organizations (Flynn et al., 2016; Leuschner et al.,
2013). Over the last decade the operations management literature firmly established
a positive association between supply chain integration and business performance
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(Leuschner et al., 2013; Mackelprang et al., 2014; Wong et al., 2011). However, mul-
tiple recent meta-studies have also emphasized that these positive effects of supply
chain integration do not occur in al contexts (Leuschner et al., 2013; Mackelprang
et al., 2014). Under different sets of circumstances, the same relationship can have
no effect at all or even opposite effects (Mackelprang et al., 2014). Therefore, the
authors of these studies urged to move on from questioning if supply chain integra-
tion is important, to studying the circumstances in which integration has the greatest
effect (Flynn et al., 2010; Mackelprang et al., 2014).
Scholars have identified several underlying mechanisms in supply chain inte-
gration using multiple theoretical lenses. Information processing theory (Galbraith,
1974; Hult et al., 2004; Leuschner et al., 2013) posits that an organization’s ability to
acquire and process information affects positively supply chain integration. Related
to this, the importance of supply chain uncertainty in supply chain integration is
highlighted based on contingency theory (Flynn et al., 2016; van der Vaart and van
Donk, 2008; Wong et al., 2011). In particular the level of operational uncertainty is
known to strongly affect the need for supply chain integration (Flynn et al., 2016)
and thus affects the benefits that can be derived from the collaboration. Related to
this, the extent to which a supply chain can benefit from supply chain integration de-
pends on the products shipped through the supply chain (Fisher, 1997). For products
with a short life cycle and high demand uncertainty, responsive supply chains are
beneficial as they prevent excessive perishing of inventories (Ketzenberg et al., 2007;
Kulp et al., 2004). For products with a long life cycle and predictable demand, effi-
cient supply chains (i.e., high utilization of production and transport resources) are
needed to cope with the typically small margins of these types of products (Fisher,
1997).
The governance of a supply chain also plays an important role in creating an
efficient or responsive supply chain that fits the underlying transactions (Leuschner
et al., 2013; Williamson, 2008a). Supply chain integration efforts often involve chang-
ing the allocation of ownership of inventory and inventory management decision-
making in the supply chain, for instance in VMI, collaborative planning forecast-
ing and replenishment (CPFR), factory gate pricing (Claassen et al., 2008; Clark and
Hammond, 1997; Kulp et al., 2004). VMI involves integration of all planning deci-
sions regarding the replenishment process and putting the responsibility for these
decisions in the hands of the supplier (Clark and Hammond, 1997; Dong et al., 2014;
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Waller et al., 1999). The buyers often only sets a number of constraints and condi-
tions for replenishment (Fry et al., 2001). Combining VMI with consignment inven-
tory makes sure that not only the decisions are integrated, but also that the supplier
bears all (financial) consequences of those decisions, by keeping the ownership of
products with the suppliers until they are sold (Bernstein et al., 2006; Cachon, 2004).
The integration of decision and consequences in the replenishment process enable
the supplier to remove constraints and use more information in the combined pro-
duction, transportation and inventory decisions, which can enhance the responsive-
ness and efficiency of the supply chain as a whole (Clark and Hammond, 1997; Dong
et al., 2014; Fry et al., 2001; Lee et al., 2000). To enable the supplier to take these de-
cisions, information sharing between buyer and supplier is a necessary element of
introducing VMI (Lee et al., 2000). In light of supply chain integration efforts, the
process of introduction of VMI can also be a motivation for a supplier to make better
use of demand and inventory information, which may have been already available
to the supplier, but which was not used yet (Fry et al., 2001).
Even though sound theoretical reasons motivate why introduction of VMI and
consignment inventory should increase integration and thereby improve the long-
term performance of a supply chain, in many cases in practice the performance out-
comes are not as expected (e.g. Sari, 2008; Dong et al., 2014). Mathematical model-
ing studies have attributed differences in VMI success to moderating effects related
to the coordination of the replenishment processes. Empirical studies on VMI have
mainly focused on organizational and relational factors related to the cooperative at-
titude of buyers and suppliers to explain differences in VMI success (Marquès et al.,
2010). Furthermore, the few empirical studies on VMI have mainly focused on cor-
relations between project success and general supplier related factors, such as avail-
ability of IT systems, prior experience with related technology and organization size
(Kuk, 2004; Kulp et al., 2004; Claassen et al., 2008; Brinkhoff et al., 2015). Consign-
ment inventory appears in many studies modeling the impact of VMI (e.g. Cachon,
2004), as well as in many VMI setups in practice, but has hardly been studied in an
empirical setting in the academic literature (Xu et al., 2016).
Studies focusing on activities and motivations in collaborative efforts reveal re-
curring patterns of successful integration initiatives in supply chains (Autry and
Golicic, 2010; Fawcett et al., 2012; Vanpoucke et al., 2014). When considering the
performance outcomes of collaborative initiatives in supply chains, Autry and Goli-
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cic (2010) reveal that performance improvements from collaboration are generally
delayed and move in upward and downward in spirals. It may even be necessary
for firms to endure performance degradation before deriving benefits from collabo-
ration (Mcafee, 2002; Yao et al., 2012, 2013). This would suggest that negative spi-
rals can be reversed in the long term. Similarly, short-term performance gains do
not guarantee sustainable progress into long-term performance gains if the effort to
maintain the collaboration reduces in the long run (Yao et al., 2013).
4.2.2 Cooperation and coordination perspectives
To understand why some collaborations lead to long term improvements in business
performance while others do not, management scholars have used two perspectives
to look at supply chain collaboration: cooperation and coordination. “The coop-
eration perspective centers attention on partners’ level of agreement about goals,
the contribution of resources, and the sharing of benefits” (Gulati et al., 2012: 537).
Consensus on the goals discussed between a retailer and supplier would provide a
good indication of the level agreement in the collaboration. The goals for the level
of integration that organizations want to achieve for a specific buyer-supplier dyad
can range from a simple market exchange, in which a supplier treats the buyer as
any other buyer, to a situation that is equivalent of a hierarchical organization in
which all decision making is integrated into a single business entity (Williamson,
2008b). According to Gulati et al. (2012: 537) “the coordination perspective high-
lights the specific ways that partners devise to implement and operate the relation-
ship”, which eventually leads to improved performance. Also the level of coordina-
tion on a supplier-retailer dyad can range from, at minimum, the lowest technical
requirements to operate the joint process, to, at maximum, utilization of all available
information to reduce uncertainty and making all decisions from a single point.
Consciously viewing supply chain collaboration from both the cooperation and
the coordination perspective can prevent us from of focusing on only one side of the
collaboration. This may lead to new insights, in particular since studies have thus
far focused on either the coordination side (Kauremaa et al., 2009; Marquès et al.,
2010), e.g., information processing and availability (Kuk, 2004), or cooperation side,
e.g., trust and buyer importance (Brinkhoff et al., 2015; Özer et al., 2017).
Applying the cooperation and coordination perspectives to study supply chain
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integration in collaboration efforts could also give rise to new questions, in particular
with regard to how the perspectives interact over time (Gulati et al., 2012). Coopera-
tion and coordination can be seen as independent (i.e., one does not require or relate
to the other). Most authors take a more interactive perspective and argue that the
level of cooperation influences the level of coordination and vice versa (Faems et al.,
2008). However, Gulati et al. (2012) point out that such an interactive view leaves
open many new questions. A first question relates to the level of interaction between
cooperation and coordination, i.e., is there just a minimum threshold for the level co-
operation and coordination that needs to be satisfied in a relation, or is there super
additive effect in which an increase in one also leads to an increase in the other?
This relates closely to the relation-performance spirals found in buyer-supplier re-
lation measured in prior work (Autry and Golicic, 2010). A second question relates
to the directions of interaction, i.e., “whether the positive and negative influences of
cooperation on coordination and vice versa are symmetrical—that is, whether weak-
nesses erode strengths or strengths help repair weaknesses” (Gulati et al., 2012: 562).
Both of these questions will be addressed in our case study.
4.3 Research design and methodology
The purpose of this study is to inductively build and refine theory describing how
cooperation and coordination shape supply chain integration efforts. Many opera-
tions management researchers have argued how case studies can mobilize multiple
observations on complex relational processes (Eisenhardt, 1989; Faems et al., 2008)
and developing contextualized explanations about firm relations and behaviors (Wil-
helm and Sydow, 2018). We employ a combination of interview, observation-driven
methods, document reviews, and performance data analyses in a longitudinal em-
bedded single case study (Yin, 2009).
4.3.1 Empirical context
We study eight supplier-retailer dyads in the fresh-food supply chain of a large Eu-
ropean retailer. Like in many modern supply chains, the retailer is facing an increas-
ingly complex assortment characterized by a rapidly increasing number of stock
keeping units (SKUs) with ever-shorter shelf lifes. To cope with this complexity,
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the retailer aims to increase supply chain integration by switching from traditional
order-based replenishment to VMI with consignment inventory for all their fresh
food suppliers. After VMI introduction, the supplier is in control and remains owner
of the products throughout the entire replenishment process – from production to the
moment the retailer ships the products to its retail stores.
Specifically, the changes in the replenishment process as a result of the VMI in-
troduction are the following. Before VMI, the retailer decided on the quantities and
timing of replenishment actions by placing orders at each supplier, based on the re-
tailer’s own inventory control policies. The suppliers produced these products and
transported the products at the specified time to the retailer’s central warehouse,
from which the retailer replenished its retail stores. The retailer was the owner of the
inventories in the warehouse and shared the forecasts of their store demand with
the suppliers to support their order fulfillment process. In contrast, after VMI, the
retailer no longer places orders. The supplier is free to decide the inventory levels at
the retailer’s central warehouse and the timing of deliveries. Suppliers now remain
the owner of their products until these products are picked in the retailer’s ware-
house, which is now operated by an external party. The supplier pays the ware-
house operator a small holding cost per load; no limits on inventory are imposed.
After introducing VMI, the retailer offers to share all information they have avail-
able on demand and inventory levels to any of their VMI suppliers, and leaves the
supplier free in their operational choices as long as appropriate service levels are
achieved. The retailer offers advice to the supplier in their replenishment decisions
if needed. Our analysis focuses on understanding the supplier’s choices with respect
to the level of cooperation they seek and the level of coordination that they exhibit
in the dyad, and how this affects the service level performance of the supply chain
and the relationship quality between supplier and retailer.
4.3.2 Theoretical sampling of dyads
The unit of analysis for our study is the supplier-retailer dyad in a supply chain and
all relevant replenishment processes occurring on this dyad. The conditions and
contracts are the same in each supplier-retailer dyad, which enables a fair compari-
son with regard to the differences between supplier-retailer dyads, and availability
















Small organization  
size
Low uncertainty
Figure 4.1: Theoretical sampling of dyads.
istics, which allow us to identify contingencies and help generalize the results of
our study. We sampled 8 suppliers out of the 83 fresh food vendors (all of which
were involved in the transition to VMI) on three contrasting dimensions found rel-
evant for supply chain integration and collaboration in prior research – that is, we
used theoretical sampling (Yin, 2009). The first contrasting dimension is the level
of uncertainty in the demand process. We used the perishability (shelf life) of the
supplier’s assortment as a proxy for uncertainty when selecting the suppliers. The
second contrasting dimension is the size of the supplier’s organization, which we
expect to relate to contrasts in resource maturity. The third contrasting dimension
is the buyer dependence, which we expect to relate to contrasts in asset specificity
and the power relations between the retailer and the supplier. We aimed to selected
suppliers for each combination of the contrasts. However, after reevaluation later in
the data analysis process, we readjusted the levels for each supplier and noted that
we lack one combination: large supplier organization – low uncertainty – high buyer
dependence. An overview is provided in Figure 4.1.
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Figure 4.2: Overview of data collection efforts.
Round Interviews Interviewee’s role
Supplier
1 4 Operations manager, Account manager
2 8 CEO, Operations manager,
3 8 Planner
Retailer
1 2 Operations Manager, Account manager
2 4 Project Manager, Operations Manager
3 4 (Logistic) Account Manager
Table 4.1: Overview of interviews.
4.3.3 Data collection
To balance the involvement in the case environment and an objective outsider view,
roles of the author team differed. The first author has been embedded in the retailer
organization for 3 years, starting from the beginning of the VMI introduction. The
second author has been externally involved for most part, but joined the interviews
at all suppliers. The third author has purposefully remained outside the case en-
vironment and has only been involved in the data analysis and writing process of
the paper. The constant involvement allowed triangulation of results using multiple
data sources collected in real time. An overview is presented in Figure 4.2
Quantitative data collected consists of transaction data that describes the service
level and the ‘freshness’ (remaining shelf life) of the products upon transportation to
the retailer’s stores, and data describing the characterizes of products, such as shelf
life from production, assortment category etc. To obtain a longitudinal view from
both sides of the dyad, interviews with operations mangers of all eight suppliers
and the retailer were conducted within 3 months and from 2 year after VMI imple-
mentation. Other qualitative data sources collected consist of site-visits, supporting
documents for the VMI introduction, newsletters that provided updates on the in-
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troduction from the retailer, and general supplier-requirement documents from the
retailer.
4.3.4 Data analysis
The total data collection and analysis took place in three stages. In the first round
we conducted exploratory interviews at four suppliers and two employees of the
retailer and studied internal documents related to the replenishment process and
the VMI implementation. This provided us with a first understanding of the VMI
implementation goals and actions required in the process. This information was
used to validate the sampling strategy.
In the second round we conducted eight semi-structured interviews with the op-
erations managers at the eight sampled suppliers. At the retailer, we interviewed
three project managers involved in the VMI implementation and two account man-
agers. In this round, we focused on understanding the suppliers’ processes, how
they were affected by the VMI implementation and how this was perceived by the
operations managers. Furthermore, we asked for the goals of the retailer and sup-
pliers regarding VMI, what they (planned to) invest, and the motivation for this
investment. After the interviews were completed, we studied the difference in ser-
vice level performance before and after VMI introduction and conducted a within
case analysis. We developed detailed case reports for each supplier-retailer dyad,
combining graphs and tables of objective performance measures with quotes and
observations related to the more qualitative and sometimes subjective phenomena,
such as relation impact and goal setting.
In the third round, two years after the VMI introduction, the same eight sup-
pliers were interviewed using an updated interview protocol. When possible, we
interviewed the same employee and otherwise the employee directly replacing the
one interviewed before. At the retailer, the responsibility for the VMI process had
been transferred from the project team to the operational department by this time.
Therefore, we interviewed all account managers dealing with the eight interviewed
suppliers. In this round we focused on the long-term effect of VMI on the supply
chain processes, also carefully considering changes unrelated to VMI that could af-
fect our observations. Furthermore, we studied if the level of cooperation and coor-
dination had changed over time and asked for future plans in this regard. Lastly, we
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showed the performance based on transaction data and asked if the interviewee rec-
ognized the trends and could provide feedback. We extended the case reports with
the updates information and compared the expectations expressed by suppliers after
the first interview to the observed performance and relationship developments over
time. Finally, we compared all supplier-retailer dyads based on the case reports. Do-
ing so, we focused on patterns in the development of cooperation and coordination
and their interactions. Furthermore, we linked these patterns to the contingencies in
uncertainty, organization size and buyer dependence.
All interviews were transcribed. During the coding process we moved from
within case analysis to across case analysis (Miles and Huberman, 1994). We applied
labels that reflected the cooperation, coordination (Gulati et al., 2012), and perfor-
mance, where we paid special attention to transitional effects.
4.4 Results
Table 4.2 and Figure 4.3 provide a description of the supplier-retailer dyads includ-
ing changes in supply chain performance and relationship over time.
The retailer started considering possible configurations for VMI long before the
project to roll out VMI across the suppliers had started. Using internal and exter-
nal information sources, the VMI design as described in the methodology section
was chosen, and a multi-disciplinary project team was installed to guide the tran-
sition. This team organized workshops, information sessions and site visits to help
the suppliers with the challenges and opportunities of VMI. Because frequent in-
teractions with the suppliers are standard for this retailer, project managers and ac-
count managers had already obtained a reasonable understanding of their supplier’s
production and replenishment processes and organizations. The VMI introduction
increased this understanding further and especially increased the suppliers’ under-
standing of the retailer’s processes and decisions.
The VMI introduction in general strongly improved the already high service lev-
els of the suppliers, which was a major improvement from the perspective of the
retailer. The retailer did not reduce the number of account managers, despite the
fact that their operational involvement with the suppliers decreased when they be-
came no longer responsible for the quantities and timings of the deliveries and their
inventory levels. This enabled the retailer’s account managers to pursue more strate-
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gic projects aimed at a more seamless integration of the replenishment processes by
developing supplier’s skills, which improved the work satisfaction for all of the ac-
count managers interviewed. ”Before we talked about how we ordered, how often we
ordered ... now I always have conversations about the production process of the suppliers,
so we moved much more into the supply chain” - Account Manager RETAILER. ”We were
really working on good things. More than before VMI? Yes I definitely had that feeling. That
they were less involved in nonsense like computer malfunctions, but really with the core” -
Operations Manager BAKERY.
The introduction of VMI also resulted in new challenges. Because the retailer was
no longer in control over operational replenishment decisions, the account mangers
needed to indirectly encourage the suppliers to find the desired balance between
freshness, service level and efficiency. Moreover, since many suppliers depend strongly
on the demand forecast produced by the retailer, the suppliers need to understand
how this forecast is obtained and most be warned when the forecast is affected by
reasons not directly related to customer demand. For example, when the retailer ad-
justs the demand because of capacity constraints, or technical malfunctions down-
stream in the supply chain. ”That means that our planning departments needs to think
about what information is needed in a much more qualitative way; which information do you













Supplier Organization and products Initial investment Long-term adjustment Dyad performance over time
FISH Small organization, highly dependent
on the VMI buyer. ∼50 SKU with 4
days shelf live. Frequent promotions
and strong weekly patterns in the de-
mand.
Installing EDI (Electronic Data Inter-
change) connection and simple Excel-
based planning. Due to limited experi-
ence with replenishment, the supplier
did not see other possible options. ”I
am a little in doubt, I’d rather have an in-
tegrated system, but that is just not possi-
ble now.”
After the retailer pointed out that current state of
control was not enough, the supplier decided to in-
vest in an extra planner to actively track forecast de-
viation and tune decision variables. However, 24/7
anticipation on demand is not possible by opera-
tional hours of planners in the small organization.
Large performance dip after VMI introduction. Performance im-
proved in 2 months but stabilized under the level previously
achieved before VMI. The additional planning effort resulted in
slowly improving service level. Supplier feels somewhat over-
whelmed by VMI but is happy to work on a solution because of
the growing assortment and demand at the VMI buyer. ”There is
a lot of commitment on our side. But it should fit our small organiza-
tion.”
FRUIT Small organization, highly dependent
on the VMI buyer. ∼50 SKU with 5
to 6 days shelf live. Frequent promo-
tions with large impact on demand, es-
pecially in combination with weather
influences.
EDI connection and simple Excel-
based planning. ”Gut feeling mostly.”
Did not see other options due to lim-
ited experience with replenishment.
After a year, the retailer pointed out that the cur-
rent state of control was not good enough. The sup-
plier aimed to improve service levels by tracking
the confidence intervals of the forecast. The same
staff with limited inventory planning know-how per-
forms these analyses. ”Yes we have [collected] a lot of
information, but what do we do now? We know we can do
something with it, but how?”
Large performance dip after VMI introduction, breaking a small
positive trend in the performance before VMI. Performance im-
proved slowly in the next year, but stabilized under the level
achieved before VMI. The supplier does use the new decision
latitude to stabilize its complex production and transportation
process, which forms a major benefit. ”Of course, want to keep do-
ing [VMI]. This is what I am enthusiastic about and you want to be in
control.” With additional effort, the supplier manages to increase
the service level slightly, but increasing information integration
remains challenging.
BAKERY Larger organization, the VMI buyer
is one of multiple important buyers.
∼100 SKU with 3 to 4 days shelf
live. Moderately stable demand due
to large demand volumes.
Developed advanced custom software
to support plan shipments and moni-
tor demand. The supplier could suc-
cessfully develop and implement this
software because of high prior expe-
rience with replenishment processes.
”We already had a good developer. He
built a nice tool, we are very happy with
that. It works perfectly. 4-5 weeks and we
were done.”
The supplier utilizes the same software setup and
planning expertise to tune parameters and reduce
(unnecessary) buffers further. ”We can steer very pre-
cise now... Yes, just really fine tuning. The forecast
is getting better.” Supplier indicates that due to the
short shelf life that limits the possibility of applying
buffers, using Point Of Sales data is not worth the in-
vestment.
Moderate performance dip after VMI introduction. In 1 month
service levels were back to pre-VMI setting. Continuous tuning
of planning logic enables continuous improvement in service lev-
els, with lower inventories than before VMI. The initial invest-
ment was large for the supplier and provided little gains. The
increased control over the replenishment however works moti-
vational. ”We were really working on good things, more than before
VMI? Yes I definitely had that feeling. That they were less involved in
nonsense like computer malfunctions, but really with the core.”
CHICKEN Larger organization, the VMI buyer is
an important buyer (retailer and sup-
plier are mutual ‘strategic partners’).
∼150 SKU with 4 to 8 days shelf live
in store with frequent promotions.
Due to its close relation with the re-
tailer, this supplier already higher in-
tegration with the retailer. This setup
was extended to handle the specific
VMI requirements and take advantage
of new information.
Over the years the supplier extended information
use to POS data, especially to monitor promotions.
”Than we wait until 2:00 A.M. for the last data ... to
make sure we create no waste.” Challenges the retailer
to share more detailed and timely information. Plans
on extending the planning staff to make more use of
the information, especially for production efficiency.
Started slightly under the pre-VMI service level, but quickly went
above this level and continued to improve. VMI helps the sup-
plier to maintain efficient production and transport processes,
which is especially challenging during the frequent promotions.
Remains highly motivated to keep improving service levels. ”We
will do anything to make the service targets, because it is ’very hard’
revenue. And we have to deal with many constraints.”
PASTRY Small organization, the VMI buyer is
an important buyer. ∼10 SKU with 4
to 5 days shelf live in store. Frequent
promotions and seasonal demand. Es-
pecially demand for products specif-
ically produced for special occasions
(holidays) is extremely uncertain.
EDI connection and simple Excel-
based planning and forecast monitor-
ing. ”That is the advantage, I do watch
the forecast more closely so I am less often
surprised.”
No changes in the replenishment setup. However,
due to a loss of motivation, the planner reduces ef-
forts to anticipate on high demand uncertainty in fa-
vor of efficient production and limited inventories.
States that investing in additional staff is not cost effi-
cient. ”We are not hiring a full time employee to decipher
all that data and to steer ... he probably could not prevent
all waste either.”
Moderate performance dip, which supplier recovered from in
around 4 months. The change to VMI is a relatively large in-
vestment for the supplier. As long-term benefits do not emerge,
and prior operational agreements with respect to sales limits are
no longer possible, the supplier loses motivation to keep service
levels as high as possible. ”It is what it is, but overall we [as an





MEATS Large organization, the VMI buyer is
a small buyer. ∼5 SKU with 15 days
shelf live in store. Relatively stable de-
mand with some seasonality.
EDI connection and simple Excel-
based planning. For the supplier, this
was a relatively small investment, but
still substantial considering the low
buyer importance. ”Yes this is only for
[the VMI retailer], but the investment was
not that high luckily.”
No changes in the setup. The current performance
is sufficient and the time required for planning has
decreased due to experience.
Due to the low uncertainty, service levels of 100% were achieved
before VMI and remain 100% without any performance dip. The
supplier can take advantage of the freedom to plan their own
deliveries and this way improve transport utilization. However,
transport is a relatively low part of the total costs of the supplier.
SAUSAGE Small organization, the VMI buyer is
the most important buyer. ∼15 SKU
with 60 days shelf live. Relatively sta-
ble demand with some seasonality.
EDI connection and simple Excel-
based planning, which is a substantial
investment for the small organization
of the supplier, but necessary because
of high buyer importance. ”We do un-
derstand the idea behind VMI.”
No changes in the replenishment setup. In practice
the long shelf life even allows the supplier to check
the inventories periodically, which is more efficient.
Inventory and production are decoupled with a one-
week inventory buffer. ”We produce based on aver-
age demand. We keep a fixed minimum inventory of two
weeks.”
Due to the low uncertainty, service levels of 100% were achieved
before VMI and remain 100% without any performance dip. The
freedom to plan their own deliveries provides no gains because
of prior arrangement with logistic service providers and avail-
ability of storage space at their own facilities. ”We have the luxury
that we always have a football field size storage available.” However,
the supplier remains motivated to provide good replenishment
to this important buyer.
VEGETARIAN Large multinational, the VMI buyer is
one of many buyers, but a relatively
important one within the assortment
group. ∼10 SKU with 30 days shelf
live. Relatively stable demand with
regular promotions.
EDI connection and simple Excel-
based planning. This is a small invest-
ment but breaks with the standardized
planning protocols that the company
prefers to apply for all customers. ”The
process is so different that we cannot out-
source it.”
No changes in the replenishment setup. In practice
the long shelf life even allows the supplier to check
the inventories periodically, which is more efficient
”Software has been bought, did cost a lot of money, but
turned out to be not dedicated enough.”
Problems related and unrelated to the replenishment process al-
ready affected the service levels of this supplier prior to VMI. The
VMI introduction caused a deep performance dip, and it took the
supplier 6 months to recover to pre-VMI service levels. After the
performance remains somewhat unstable. Does experience effi-
ciency improvement in transportation by strongly reducing the
delivery frequency. ”That is quite an advantage of course, we often
pay our transport per delivery.”
Table 4.2: Supplier-retailer dyad analyses.
A cooperation and coordination perspective on supply chain collaboration
dynamics 95
4.4.1 Cooperation perspective
From a cooperation perspective, the suppliers set goals on how far they want to in-
tegrate their processes with the retailer. Figure 4.4 visualizes the possible levels of
cooperation and the cooperative attitude of the suppliers over time. In this case,
the minimum would be to aim at sticking to the prior situation – in which the sup-
plier received orders from the retailer – as much as possible. This would allow the
supplier to treat this retailer as any other buyer, with as little extra effort as possible.
Even though the supplier has to decide on the delivery quantities, by always supply-
ing exactly the forecasted quantities (with some fixed safety buffers) the supplier can
basically treat the retailers’ forecast as orders. On the other end of the continuum,
the supplier aims for the maximum level of integration, i.e., seamlessly connecting
to the retailer’s order pick processes and the store demand, trying to satisfy all the
retailer’s product demand with as little inventory buffers as possible. It is impor-
tant to note that suppliers may choose to aim for higher levels of integration over
time, such as gradually using more detailed demand and forecast information and
taking more advantage from the decision latitude VMI provides to adjust planning
and logistic process and ’move towards’ the retailer.
Larger organizations that have to deal with high demand uncertainty, such as
CHICKEN and BAKERY, were aware of the possibilities of VMI and aim for a rela-
tivity high level of integration. However, no supplier aimed for maximum integra-
tion from the outset of the project. Operations managers want to “put it [VMI] to
the test before they continue” and have to convince their executive boards to justify
extra investments. When the gains of extra integration are proven, integration goals
are adjusted upwards. In these cases, we also observe that the suppliers convince
the retailer to share more detailed information. The already realized performance
improvements help motivate the retailer to invest in sharing the extra information.
”Look, now we focus on sales data ... but I would like to receive this data even sooner, then
we can plan better.” - Operations Manager CHICKEN.
Smaller organizations that deal with demand high uncertainty, such as FISH and
FRUIT, suffer from a lack of resources and organizational maturity and are therefore
forced to focus on their own operation before they can focus on the joint replenish-
ment process. ”The challenge lies in medium [sized] suppliers that actually do need that
information, but lack the professionalism, the IT-department and budget for staff that can
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(a) FISH (b) PASTRY
(c) FRUIT (d) MEATS
(e) BAKERY (f) SAUSAGE
(g) CHICKEN (h) VEGETARIAN
Figure 4.3: Schematic Service Level performance (y-axis) over time before (dotted
line) and after (solid line) VMI introduction.
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Cooperation: Goals for the level of organizational integration 
“Exploring how to increase integration”
“Investing in capabilities”
Figure 4.4: Conceptualization of cooperation and the observed levels in suppliers-
retailer dyads over time.
plan and fully implement this.” - Account Manager RETAILER. They are hardly aware
of the fact that VMI offers possibilities to cope with highly uncertain demand pro-
cesses. Later on, when the initial process is under control, but performance turns out
to be below the pre-VMI levels, these suppliers became aware that their current goals
were not ambitious enough and readjusted their goals upwards. ”that only happened
at the moment we could load the forecast automatically ... that meant we could also make
analysis that led to many surprises.” - Operations Manager FISH”
Organizations with less demand uncertainty often start optimistic but readjust
their integration goals downward when the anticipated performance improvements
do not appear (VEGETARIAN, MEATS). In cases with low demand uncertainty, VMI
offers little possibilities to improve performance, so improvements should not have
been expected. If investment do not result in gains this can lead to frustration, which
can even lead to lower levels of cooperation in the longer term – even lower than
before VMI was introduced. ”With regard to the time we spent on it, we prefer the old
system. It is just easier.” - Operations Manager MEATS
4.4.2 Coordination perspective
From a coordination perspective, the suppliers decide on the information and plan-
ning resources that they want to invest in. Figure 4.5 visualizes the possible levels
of coordination and the levels achieved by the suppliers over time. In this case, the
minimum level of coordination would be installing electronic data interchange (EDI)
connections to receive daily stock mutations and to send shipment confirmations.
The supplier can use these to periodically monitor whether sufficient inventory is
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available or develop some inventory control logic with support of a spreadsheet tool
(e.g. Excel). The freedom to plan their own deliveries is equal for all suppliers, but
if the supplier wants to monitor the demand closer, the retailer offers information
packages with increasing level of detail. This information is especially valuable if
the supplier stores this information, supplements it with its own historical data, and
monitors patterns in the demand forecasts. At the highest level of coordination, a
supplier would receive and use hourly Point Of Sales (POS) data from all of the
1000 individual stores of the retailer.
For suppliers that supply products with long shelf life and low uncertainty, such
as SAUSAGE and VEGETARIAN the lowest level of coordination is sufficient to re-
alize their goals. Increasing coordination from this point turns out to be challenging
at two different steps for suppliers in our cases. The first is moving from simply pe-
riodically observing if enough inventory is available to coordination based on fore-
casted demand and planned shipments. Even though this is far from advanced in-
ventory management, production-focused organizations need to make a substantial
investment to reach this level coordination. Therefore, small organizations that are
strongly production-focused and possess limited inventory management know-how
and supporting IT resources, such FISH and FRUIT, initially end up at lower level
of coordination, trying to anticipate higher levels of uncertainty with ”gut feeling”
decisions. On the other hand, some suppliers that initially anticipated on demand
more actively later decreased these efforts when they found that it did not pay off in
terms of efficiency for their planning and operations. Examples of this are MEATS
and PASTRY. ”The [retailer’s] forecast is holy for us, I have tried [to anticipate on] it but I
am going to stop.” - Operations Manager PASTRY”
The second point where suppliers are struggling to increase coordination is mov-
ing from straightforward application of the retailer’s forecast to installing ’feedback’
in their replenishment decisions based on historic information. A smaller supplier
with high level of demand uncertainty attempted this one or two years after the start
of the project, but a lack of resources and limitations in operating hours in which the
supplier can react to demand changes form a barrier for higher coordination. ”There
is no way to automate [inventory control in case of sudden demand rise]. I cannot let my shift
leaders do that. I have to say at a diner on Friday night: ’Can I use your computer?’. It just
does not fit an organization of our size.” - Operations Manager FISH. Larger suppliers,
such as CHICKEN and BAKERY already have a good starting point to identify what


















































Coordination: Applied level of Information Integration and Control
Figure 4.5: Conceptualization of coordination and the observed levels in suppliers-
retailer dyads over time.
is needed to make this step towards more advanced levels of coordination and are
therefore able to achieve these levels. ”We consciously decided to develop our own VMI-
system and not buy a ready-made package. And that is because we are aware that our needs
are different than those of other organizations...” - Operations Manager BAKERY. When
the coordination means installed directly after VMI introduction are properly tested
and under control, these suppliers continue to increase integration further. The most
intensive way of coordination – integrating information and planning with POS data
– was observed at one supplier in our sample (CHICKEN).
4.4.3 The interaction between cooperation and coordination over
time
Across our cases, we observe a pattern in which coordination and cooperation itera-
tively affect each other over time. At the start of the collaborative effort, a supplier
estimates the potential performance improvements that can be achieved in the coor-
dination of replenishment processes. The quality of this estimation (i.e., whether the
chosen level of coordination indeed turns out to be sufficient to achieve the expected
service level performance) depends strongly on maturity of the supplier organiza-
tion and its inventory management know-how. The level of cooperation a supplier
strives for is strongly determined by the anticipated performance improvements,
combined with the importance the supplier attributes to the relationship with the
retailer. Based on the expected performance improvements and cooperative atti-
tude, the supplier decides how much to invest in resources to actually coordinate
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Figure 4.6: Conceptualization of coordination and the observed levels in suppliers-
retailer dyads over time.
the replenishment processes post-VMI introduction. The next iteration involves an
evaluation of the actual performance changes and a resulting re-evaluation of the
cooperative intentions (i.e., intensify or withdraw from the collaboration). Figure
4.6 indicates how the levels of coordination and cooperation for each of the suppli-
ers studied in our research project developed over time – from the start of the VMI
project over the three years that followed.
4.4.4 Performance dips
In most cases we observe a ‘performance dip’ in the service level directly after the
transition to VMI. The depth and the duration of this dip differs across the suppliers.
In the presence of high demand uncertainty, all organizations show a performance
dip after transforming to VMI. However, the dip was far shorter (weeks) for larger,
more mature, organizations that later turned out to improve their performance, com-
pared to the months it took the less mature organizations to stabilize performance.
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Examples of this pattern are the cases CHICKEN and BAKERY. We even see that
the absence of a performance dip is not necessarily a good sign. In cases where no
performance dip was observed, also the long-term performance gains where small,
which later led to disappointment outcomes of the collaboration, e.g. in the case of
MEAT and to a lesser extent SAUSAGE. This could partly be linked to the level of
IT investment: a larger IT implementation proposes a larger challenge at first, but
makes more improvement possible in the long run. ”In the beginning they were search-
ing but after three or four months you could notice more calmness. ... It also depends on the
level of integration. If you integrate the IT, you get more of a cadence, because it is already in
the demand” - Account Manager RETAILER
4.4.5 The role of uncertainty
Our case findings suggest an inverted U-shaped relation between the level of de-
mand uncertainty faced by a supplier-retailer dyad and the potential to improve
performance by means of supply chain integration. Figure 4.7 illustrates this re-
lation. We identify the level of reducible uncertainty as an important explanation.
This potential is often low for very perishable products, with only one or to two
days of remaining shelf life, that also experience high levels of demand uncertainty.
We observe this in the cases BAKERY, FISH, and in PASTRY for some products with a
short selling season. The group with shelf lifes just above this holds far larger poten-
tial for performance gains through integration. Examples are products of FRUIT and
CHICKEN with five to eight days remaining shelf life. ”If you have some leaway, such
as a shelf life of about 10 days, you can steer brilliantly” - Operations Manager BAKERY.
However, at some point the potential to improve performance by means of supply
chain integration reduces again as cycle stock and decoupling inventories that are
held for efficiency reasons reduce the role of safety stock. For example, we see that
suppliers SAUSAGE and VEGETARIAN use a fixed minimum inventory amount,
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Figure 4.7: Conceptualization of the role of uncertainty and observed potential to
improve supply chain performance through SCI for the suppliers.
4.5 Discussion
Revisiting our research aim to discern the roles of cooperation and coordination
in supply chain integration, and to understand how cooperation and coordination
jointly shape supplier-retailer relationships and supply chain performance over time,
we discuss our results in light of the strategic alliance, buyer-supplier relation and
supply chain integration literature.
4.5.1 Collaboration dynamics
Positive reinforcing performance and relations
The results of our case study support the interactive – or even reinforcing – view
of coordination and cooperation (Gulati et al., 2012). Our findings suggest that the
degree in which this interaction or reinforcement takes place, and the dynamics of
these interactions over time, depend on the level of uncertainty, the organizations
sizes, and the buyer dependence in the supply chain. The positive outcomes ob-
served in our case results strongly relate to the description of positive reinforcement
of coordination and cooperation predicted by Ring and Van de Ven (1994) and ob-
served empirically by Doz (1996) and Faems et al. (2008). We observed that high lev-
els of cooperation enhance coordination by facilitating a strong initial investment in
IT and training staff, which then enabled better coordinating the replenishment pro-
cesses and led to improved service levels and resource utilization. Similarly, a high
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starting level of coordination ability encouraged cooperation by enabling the organi-
zation to spot the opportunities of increased integration and selecting the procedures
and communication with the retailer. In line with the positive performance spirals
(Autry and Golicic, 2010), this process continued in a cyclical upward movement.
When performance gains (i.e., improved service levels and resource utilization) be-
come apparent, the cooperation goals are adjusted upwards, aiming at higher levels
of integration. These goals encourage the supplier to invest further in planning re-
sources that can achieve still higher levels of coordination and performance in the
supply chain.
When looking at collaborations that initially yield more negative outcomes, our
case study findings show a more complex relationship that becomes apparent by
analyzing the supplier-retailer collaborations from a cooperation and coordination
perspective. Authors have noted how “disentangling cooperation and coordination
issues in an alliance, and accounting for their respective or joint contributions to al-
liance success (or failure), can be difficult for alliance managers” (Gulati et al., 2012:
563). Our results suggest that this disentanglement is highly relevant, because it is
the type of failure that explains if negative outcomes will reverse into more posi-
tive outcomes in the long-term or will continue to decrease performance. Two type
of negative outcomes are observed in which the total performance of the supplier-
retailer dyad decreases -and remained low – in terms of service level or relationship
quality.
Performance loss
The first failure arises in situations with high uncertainty. As several studies have
shown before, the potential for performance improvement stemming from supply
chain integration are larger under higher levels of uncertainty (Lee et al., 2000; van der
Vaart and van Donk, 2008). However, higher levels of uncertainty also require higher
levels of coordination – otherwise, performance loss in the form of lower service lev-
els to the customers can be expected. This risk is especially large for smaller, less
mature organizations for two reasons. First, because of the risk of underestimation
of the required coordination resources. This estimation is mainly determined by a
supplier’s coordination ability, however, the outcome also affects cooperation goals
set by the supplier. Second, the required investment to achieve a high level of co-
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ordination is relatively large for small organizations. We identified several barriers
that prevent gradual increase of the investment in coordination that are especially
present in small organizations. For example, switching from office hours to 24/7
monitoring in order to integrate all demand information in the production process
can have far-reaching consequences for an organization, but can be necessary to react
to uncertain demand processes.
When coordination gains are possible in a dyad with high buyer dependence,
but performance loss occurs because of low organization maturity, we can observe
behavior that relates to cooperation failure described in prior studies (Gulati et al.,
2012; Kerr, 1983). Supplier and retailer perform a ‘cool-headed bureaucratic analysis’
and try to improve routines at the supplier and support from the retailer to overcome
the performance problems that are cost tolerable for both parties (Faems et al., 2008;
Larson, 1992). In dyads with high buyer dependence, suppliers responded positively
to the support offered by the retailer to reduce the performance loss in the long run.
Due to the many new challenges that can come along with introduction of VMI, it
could take years for both parties to become aware of decreased performance, and
to develop the resources needed to improve this before, finally, the results of the
increased efforts are apparent.
Relationship loss
The second type of failure arises in situations with low demand uncertainty. In these
situations, the potential to improve performance by means of enhanced coordination
is lower (at least in the short to medium term due to the dependence on long term re-
source investments). The investment in a collaborative project (such as VMI) on the
other hand is always larger than zero, if not only in the effort spent to communicate.
Therefore, dyads in these situations are at risk of negatively affecting the relation
when the required coordination investment overshadows the potential performance
gains of the collaboration and transaction costs increase. This failure at first stems
from overestimating the possibilities in the coordination process, which leads to un-
realistic goal setting from one or both organizations in the dyad. Therefore, when
little or no performance improvements are possible, we observed behavior that re-
lates to cooperation failure described in prior studies: The failure to improve can lead
to patterns of questioning the motives of the other or contribute further mistrust to
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the relationship (Gulati et al., 2012; Kerr, 1983).
Suppliers that deal with low uncertainty, or reducible that cannot be countered
with further integration, often prefer a market-based interface with efficient opera-
tional interfaces that can serve all buyers in the same way. Form a transaction costs
perspective supply chain integration implies an unfavorable increase in the costs
of replenishment for these suppliers. However, only few of the dyads we studied
exhibited this behavior, which suggest that relation loss is contingent on buyer im-
portance because the integration investment can be beneficial to affirm the relation
with an important buyer.
Indifference
Next to the positive and negative outcomes we identify a last category that is some-
what indifferent on the outcome of the collaboration. The suppliers in this group
anticipate low gains, and for this reason also limit their investment. Therefore, there
are neither positive nor negative outcomes for this group. The main advantage from
the retailer side is that the retailer can still use the same VMI-based interface for all
their fresh-food suppliers. Figure 4.8 provides a schematic overview of the observed
outcomes in relation to the levels of cooperation and coordination and their devel-
opment over time.
Imbalance between cooperation and coordination emphasis
The two types of failure suggest the logics between cooperation and coordination
are symmetric in the sense that imbalance between in either direction has negative
outcomes, they will not easily ”stand in for the other” if one of the two falls short.
However, the resulting effect is different. When coordination ability lacks behind,
we observe the risk of performance loss. This performance loss, however, can be
repaired by mutual efforts, which is likely to happen in relations with high mutual
importance. When cooperation is larger than the coordination gains, we observe the
risk of relation loss. This loss may not be as urgent and harming in the short term,
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Figure 4.8: Schematic representation of how supply chain integration is shaped for
different levels of cooperation and coordination.
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4.5.2 Information availability vs information use
Normative (modelling) studies (e.g. Lee et al., 2000) and most measures in survey-
based studies on supply chain integration (e.g. Flynn et al., 2010) and VMI focus on
information availability, making the implicit assumption that available information
is also used. However, insights in information processing have shown that this as-
sumption often does not hold (Hult et al., 2004). Model based studies show that the
potential to reduce uncertainty is conditional on the availability of (marginal) infor-
mation that enables reduction of that uncertainty and the time (or responsiveness)
to act upon this information (Ketzenberg et al., 2007). The direct interaction with the
operations managers enabled us to confirm this predicted effect, by directly observ-
ing which information was actually used for decision making and planning by each
supplier. The U-shaped relation between the level of uncertainty in a dyad and the
potential to improve performance with supply chain integration that we identified
can be explained using this. At extreme levels of uncertainty, the lack of response
time prevents suppliers to utilize information. At the other extreme, the efficiency
in production and planning that can be achieved in situations with low uncertainty
outweigh the gains of integration, which make the value of additional demand in-
formation neglectable. Next to this, our results confirm earlier notions that effects
of information sharing in supply chains are complex and mediated by many factors
(Hult et al., 2004; Ketzenberg et al., 2007).
4.5.3 Limitations and future research
To enable direct information of both the actions and motivations and the objective
outcomes of these actions, and to avoid the potentially confounding effects of vari-
ation in contracts, we studied dyads within the same supply chain. In particular,
we focused on fresh-food suppliers that experience both lower and higher levels of
uncertainty. This type of assortment is becoming increasingly important for retailers
and holds high potential for supply chain integration, but this specific case setting
may also introduce limits to the generalizability due to the specific supply chain
setting (fresh food supply for a single large retailer). Future work can benefit from
expanding the analysis to multiple supply chain settings. In particular a reverse set-
ting would be interesting: an in-depth longitudinal study focusing on actions and




Our study shows how cooperation and coordination perspectives are helpful for ex-
plaining the outcomes of supply chain integration efforts and gives insight into how
these two perspectives interact over time. Integration efforts may harm supply chain
performance when cooperation goals are high while the supplier cannot deliver on
the required coordination efforts. Reversely, when cooperation goals are low (i.e.,
aimed at limited integration) and a supplier puts a lot of effort in coordination, there
is a risk of deteriorating relationship. When considering these interactions over time,
supply chain performance deterioration often occurs at the beginning of a collabora-
tive effort, but can be reversed by investing in coordination resources – provided that
the willingness to cooperate remains. Relationship deterioration, however, develops
slowly over time and appears to be hardly reversible – even when investments in co-
ordination resources are large. When both cooperation and coordination levels are
high, our study confirms the notion of positive performance spirals, where a strong
cooperative attitude stimulates investments in coordination and performance gains
enhance the cooperative attitude. Low levels of both cooperation and coordination
are associated with limited integration, but do not negatively affect supply chain
performance or the buyer-retailer relationship.
